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INTRODUCTION 

In May 2017, Quantum Spatial (QSI) was contracted by Applied Geographics to collect topographic and 
topobathymetric Light Detection and Ranging (LiDAR) data for the City of New York (NYC) in the spring 
and summer of 2017 for the New York City LiDAR project site in New York. QSI collected and processed 
traditional (near infrared wavelength) LiDAR over the topographic AOI, and spliced together NIR and 
bathymetric LiDAR (green wavelength) for the topobathymetric AOI. Data were collected to help 
support ǘƘŜ /ƛǘȅΩǎ Ƴŀƴȅ ŀƎŜƴŎƛŜǎ in planning and analysis related to their key initiatives.  LiDAR derived 
DEMs will be crucial for long-term land use planning and assessing the impacts of sea level rise.  NYC 
Parks will be using LiDAR-derived land cover mapping to analyze the need for greening of the city and to 
help support the measurement of tree canopy height and biomass calculations. 

This report accompanies the delivered topobathymetric LiDAR data and documents contract 
specifications, data acquisition procedures, processing methods, and analysis of the final datasets 
including LiDAR accuracy and density. Acquisition dates and acreage are shown in Table 1, a complete 
list of contracted deliverables provided to NYC is shown in Table 2, and the project extent is shown in 
Figure 1.  

Table 1: Acquisition dates, acreage, and data types collected on the New York City Topographic and 
Topobathymetric LiDAR site 

Project Site 
Contracted 

Acres 
Buffered 

Acres 
Acquisition Dates Data Type 

Topographic AOI 197,203 208,655 
05/03/17, 05/04/17, 05/08/17 - 
05/12/17, 05/16/17, 05/17/17 

NIR LiDAR 

Topobathymetric 
AOI 

56,611 69,554 

05/03/17, 05/04/17, 05/09/17 - 
05/12/17, 05/16/17, 05/17/17, 07/04/17 

- 07/06/17, 07/09/17, 07/10/17, 
07/12/17, 07/13/17, 07/22/17, 07/26/17 

Spliced NIR and 
Green LiDAR 

 

 

This photo taken by QSI acquisition 
staff shows a ground professional 
taking bathymetric check points inside 
the New York City LiDAR 
Topobathymetric AOI. 
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Deliverable Products 

Table 2: Products delivered to NYC for the New York City Topographic and Topobathymetric LiDAR 
sites 

New York City LiDAR Products 

Projection: New York State Plane Long Island 

Horizontal Datum: NAD83 (2011) 

Vertical Datum: NAVD88 (GEOID012B) 

Units: US Survey Feet 

Topographic LiDAR 

Points 
LAS v 1.4 

¶ All Classified Returns 

Rasters 

1.0 Foot  GeoTiffs (*.tif) 

¶ Bare Earth Digital Elevation Models (DEM) 

¶ Hydroflattened Bare Earth Digital Elevation Models 

¶ Filled Hydroenforced Bare Earth Digital Elevation Models 

¶ Unfilled Hydroenforced Bare Earth Digital Elevation Models 

¶ Highest Hit Digital Surface Models (DSM) 

¶ Intensity Images 

Vectors 

Shapefiles (*.shp) 

¶ Project Boundary 

¶ LiDAR Tile Index 

¶ DEM Tile Index 

¶ Ground Control Shapes 

¶ ²ŀǘŜǊΩǎ 9ŘƎŜ .ǊŜŀƪƭƛƴŜǎ 

¶ Bridge Breaklines 

¶ Hydroenforcement Lines 

Topobathymetric LiDAR 

Points 
LAS v 1.4 

¶ All Classified Returns 

Rasters 

1.0 Foot  GeoTiffs (*.tif) 

¶ Topobathymetric Bare Earth Digital Elevation Models (DEM) 

¶ Highest Hit Digital Surface Models (DSM) 

¶ Intensity Images 
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Vectors 

Shapefiles (*.shp) 

¶ Project Boundary 

¶ LiDAR Tile Index 

¶ DEM Tile Index 

¶ Ground Control Shapes 

¶ ²ŀǘŜǊΩǎ 9ŘƎŜ .ǊŜŀƪƭƛƴŜǎ όIȅŘǊƻŦƭŀǘǘŜƴƛƴƎΣ {ǇƭƛŎƛƴƎΣ [ƻǿ ¢ƛŘŜύ 

¶ Bridge Breaklines 

¶ Bathymetric Coverage Shape 

Combined Topographic/Topobathymetric LiDAR 

Points 

LAS v 1.4 

¶ All Classified Returns 

¶ Unclassified NIR Swaths 

¶ Unclassified Green Swaths 

Rasters 

1.0 Foot  GeoTiffs (*.tif) 

¶ Combined Topographic/Topobathymetric Bare Earth Digital Elevation 
Models (DEM) 

¶ Combined Filled Hydroenforced Bare Earth Digital Elevation Models 

¶ Combined Unfilled Hydroenforced Bare Earth Digital Elevation 
Models 

¶ Combined Highest Hit Digital Surface Models (DSM) 

¶ Combined Intensity Images 

Vectors 

Shapefiles (*.shp) 

¶ Project Boundary 

¶ LiDAR Tile Index 

¶ DEM Tile Index 

¶ Ground Control Shapes 

¶ ²ŀǘŜǊΩǎ 9ŘƎŜ .ǊŜŀƪƭƛƴŜǎ όIȅŘǊƻŦƭŀǘǘŜƴƛƴƎΣ {ǇƭƛŎƛƴƎΣ [ƻǿ ¢ƛŘŜύ 

¶ Bridge Breaklines 

¶ Bathymetric Coverage Shape 

*The data were created in NAD83 (2011), but for GIS purposes are defined as NAD83 as per New York City 
specifications.  
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Figure 1: Location map of the New York City Topographic and Topobathymetric LiDAR site in New York 
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ACQUISITION 

Planning 
In preparation for data collection, QSI reviewed the project area and developed a specialized flight plan 
to ensure complete coverage of the New York City Topographic and Topobathymetric LiDAR study area 
at the target point density ƻŦ җу.0 points/m2.  Acquisition parameters including orientation relative to 
terrain, flight altitude, pulse rate, scan angle, and ground speed were adapted to optimize flight paths 
and flight times while meeting all contract specifications.   

Factors such as satellite constellation availability and weather windows must be considered during the 
planning stage. Any weather hazards or conditions affecting the flights were continuously monitored 
due to their potential impact on the daily success of airborne and ground operations. Logistical 
considerations including private property access, air space restrictions over the City of New York, 
building heights, and the need to fly at night were carefully managed.  

Acquisition was closely coordinated with air traffic control as to not interfere with air traffic from the 
three major airports in the region.  During the topobathymetric flights, tide levels and water clarity 
conditions were closely monitored to facilitate the best bathymetric bottom return conditions possible. 
The client requested that all topobathymetric flights were flown at low-tide. 

 

 

¢Ƙƛǎ ǇƘƻǘƻ ƻŦ v{LΩǎ Ǉƛƭƻǘ ƛƴǎƛŘŜ ǘƘŜ 
Cessna Caravan 208B was taken by 
v{LΩǎ ǎŜƴǎƻǊ ƻǇŜǊŀǘƻǊ ŘǳǊƛƴƎ ǘƘŜ 
topobathymetric LiDAR acquisition 
over New York City. 
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This photo taken by QSI acquisition staff displays the clarity conditions within the New York City 

Topobathymetric AOI. 


































































